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Project 1: FERC-Relicensing 

• 6 reservoirs in North 
Carolina 

 
• Pee Dee River  flows 160 

miles to Myrtle Beach  
 

• 3 water intakes along the 
South Carolina coast 
 

• During drought of 1998-
2002, saltwater moved 
upstream and limited 
freshwater supply 

Only freshwater portion of the ICW 



Problem 

• North Carolina reservoirs were being re-licensed 

(50-year permits) 

 

• Question – How much flows is required to 

protect freshwater  intakes along South 

Carolina Coast? 

 



Who Cares? 

 
• Power Companies 

• NC and  SC Departments of Natural Resource 

• Industries on along the Pee Dee River 

• Municipalities in Myrtle Beach 

Study funded by a consortium of stakeholders 

sitting on opposite sides of  the table 



Specific 

conductance 

downstream of 

municipal intake 

Flow Dynamics and Salinity Response  
Pee Dee River  

Pee Dee River Streamflows 

Municipal intake 

Drought Period 



Model Performance 
Pawleys Island & Hagley Landing 

Daily Models 

Hourly Models 

Pawleys Island 

Hagley Landing 
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Decision Support System 
MS Excel Application 

•Simulates hourly and daily 

changes in SC 

 

•User-specified changes in 

hydrology and sea level: 

•Percent historical 

•Constant 

•User-defined 

hydrographs 

 



Model Control 

User Setpoints 



Major Finding 

• Not enough water in 

North Carolina to 

project intakes from 

major salinity 

intrusion events. 



Project 2: Development of Decision Support 

Systems for Estimating Salinity Intrusion Effects 

due to Climate Change on the South Carolina and 

Georgia Coast 
• Sea-level rise 

• Changing streamflow patterns 

• Climate change projections 

CISA and USGS Collaboration: 
 
Paul Conrads, USGS; Edwin Roehl, ADMi; Daniel Tufford, 
USC; Greg Carbone, USC; Kirstin Dow, USC; Jessica 
Whitehead, SC Sea Grant 



Issue 

• What will be the changes in timing, duration, 

frequency, and magnitude in salinity intrusion? 

 

• Who Cares? 
• Beaufort-Jasper Water and Sewer Authority  

• Water Research Foundation 

• NOAA Sectoral Application and Research 

Program (SARP) grant 

 



Integrating Global Circulation Model 
PRISM 2: Conceptual Model 
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3D Response Surface of Results 
Threshold – 1,000 uS/cm 
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Question – 

Can a drought index 

be developed for the 

coast? 

Project 3: Coastal Drought 



Flow, Salinity, and DM Declarations 

Two sites with > 20 years of daily salinity 

Modified the Standard Precipitation Index 
• Computed for multiple time intervals 

• Correlate appropriate SSI time interval to 

coastal response variable 

• SSI can be used for drought and wet 

conditions 

 

 

 

 



Regional Comparison 

Is the CDI a site specific index or can it be 

used to regional comparisons? 



Comparison with Drought Monitor Maps 



Coastal Drought Index (CDI)  

• Next Steps  

• Publish 

• Application to other sites 

• Develop software package for consistent 

computation of CDI 

• Evaluate statistical aspect of the CDI 

• Analyze CDI with respect to coastal 

drought response variables 

• Make CDI operational on real-time basis 



Take Aways  

• Broad group of Cooperators – from Power 

Companies to NGOs 

• Common interest/need for salinity 

information 

• Tools targeted for stakeholders 

• Excel-based Decision Support System 

• CDI – also a “freshness” index 

 

 


